Korea patent issue No. : 10-0269351 

Title : In-plane switching mode liquid crystal display device 
Abstract 

An in-plane switching mode liquid crystal display device of the present invention has a 
passivation layer made of BenzoCycloButene. A data electrode is formed on a gate 
insulating layer, and a common electrode is formed on the passivation layer and 
overlapped with a data line, thereby protecting an electrical field caused by the data 
line, and at the same time, preventing light leaking to the data line. A thin film 
transistor is formed on a gate line, and the gate line functions as a gate electrode of the 
thin film transistor. 
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^S^l gS^I^ <2l|SJ£A|S*|-c- Msstol ^2£A[-o|#^^Bii(BenzoCycloButene)^^. o|^Oixi °<cK c-||o| eJ^^ 7\\ 

0| e^ojo| o|o]| ^AH^IcH ?j£0i, £5°-! *|0|| CH|0|E4aHAjj2|. oj^-^-Ol ^B-|^SJ ^AHsjcH ^IO|E-jbtlAjo]| 7| 

*\nm ^A|0|| Ci|0|E-|bHAj £<*{o^ «J 0 f AH^ ^# ^Aj^hC-K oi-oiH^HXl^Ei^ 7i|0|H«H^1 ¥\0\\ ^^\0\, 

7]\0\^ti^0\ *$°t=SHX\±&\2.\ ?]|o| = ^ ffl"§- fcH^L 

£ 1(b)£r, £ 1(a)£| A-A'd EhS£. 

£. 2-=-, ^°jo|| cr^= fi*pl|eM| Q ",£iSA|*}±|°| 

£ 3(a)-b, £ 2S| B-B'-fd EhSJE. 

£. 3(b)^, £ 2S| C-C'^j EhE£. 

101 : Tilol^uHAj to2 : c-||o| e^H Aj 

103 : g#«tt^ 106 : 

107 : ^&II£I3^ 108 : c]|o|ej*! = 
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109 : 110 : *i|17|# 

111 : *\\2?\& 112 : 7\\o\^m^ 
115 : BJ-£*IIS 120 : M5 D 4 
123 : BUS 128 : **9S 
129 : ^ el H H ^ 130 : 

gf&J2f =2f 

wig Of ^5-/^ 71^ gf ZL-^Ot 
1*21 qSSA|^x|0]| &£h3!©S, s§| 7H^#0| ^|^b|SO| §*j7fl£>^ ^SSAtS-x|0|| 

1£||«I^O|l[ inH^ ^-o| a^sl]^ y|°|H^x|>,EH oHSSA|§-x|(TFT LCD)o1|Ai r^ojxjg^t- g-a|sh 

71| S.=^s\Jl ^ixioj-, ^7|o| TFT LCDoll^ a|o|:Z|o|| lz±b[ 3Ea[AE b i (contrast ratio)7 r gofr ^^|7 r 2J2}e^. o|EH *h §q 
# *H2«p| ASH, SM4mo| g-sfg Hfl^HM|a|.E| (twisted nematic) GqSa-MS*!, 9 E| £D|| £J (multi-domain) °3§Sa| 

3*1 ^ 0i^\7[X\ OH^ S A|^*|7i- 0|E-j 0=|E-|7 r X| °H £| ~ A| £l *| ^.-^ A|0|.^Oi| CLj-Sf. ^^£[-^HU| 

7 r ^slUI ^^0| fflsfe ^S0|CK 

^a| 0 ^^ ^^^Pl 9-\m M\°}^^ c*E ©a^l^(in plane switching mode)S| QliSs^lS"*!?!- 

JAPAN DISPLAY 92 P547, Sl^^i -^HS 7-36058, ^7Ug 7-225538, ASIA DISPALY 95 P107 f|o|| xH| oj-s| :q 

aw. 

£ 1€- #£H^I Ua^l^ °J|SSA|S*|# u r E r uH-^ £go|cK ^ 7[ ^ #sH o| si^i^ai °»3SA|*Vx|£r e. 1(a) o\\ l|e|-lH 
U W ^o|, *1|i7|eh(io) cHI "H^sjcH §£|°h=- 7i|o|HHHAj (1 ) nj gi|o|b^h >d(2)^K ^Ith TUolHb^d)^ g 

^UlcHI bfj^£l ^#011^(3)^ Ai. 7 |^ 7l|0|EbHti(1)2|- c:-||o|E^HAj(2)o| jhx^o]| uff*|£j x| ^e-| £ r> Ap|°[ 

^moi| ci|o|Eiti||Ai(2)ji r &m^m ^HSS mo|&]*j^(8) S! ^#*1^(9)H^. ^^SciK £ 1 (b)of] L-fB r tH d r s r ^o|, 

^^HSHX|^E-|^ Xi| 17 |^(lO) ^CHI ^^^jCH 7i|0|^bHAj (1 )ji^^s|^ 7i|0|H3^{5)BK #7|aM|0|EXj=i(5) 9\o\\ 
7l|0|Hl°^(12)*K ^7 1 oh 71|0|H^^^(12) flOll ^AHSj #^^( 15 )ji rj A!-7|^ #AH^( 15 ) o|o|| 8£S|0) ^ 0 | E| bH Aj (2)H r 
CH|0|E^^(8)CH| z|Z| g^sj-^ 4:^^(6) Si = all ©13 ^(7)° .3. ^Sch Stomal ^#3^(9)-S- *l| 1 7|£j-(i 0) $\o\\ tjAH 
S\0] g#b|jAj(3)ol| ^^£|Ct| Ci|0|E-lS^(8)^ 7i|0|^^oj°|(12) ^Oii S^^Qi u|^EEHx|^E-jo| cr^j o| g = ( 7)0 i| 
q-. Ss^(20)^ ^|^M5Hx|^e-|o| u|^jb||^(20) flofloj. £J£j£|o] ?io D ^ ^|17|^(10) 3*1 (H| ^xiA-j x|| 1 bH ot°|(23a)0| £ 

^|27|^(11)01|^ ^^BHXI^E-I, 7i|0|HuHAi(i), EilO|Eidf|Aj(2), g#b||Aj(3) e^^. ^lO| AH-^ ^^|§r^ x|-^^(28)0| 
^^£|Oj zi ^| oil gBi^Ei^(29) SU ^l2tJH%^(23b)o| S^sj^ oi cK SE^K ^7|o[ *i|i7|fi-(i0) ^ ^!27|Eh(11) A r 

o|cH|-& «i|SS(30)o| ^^£(c>l SicK 

A^ 7 |oh d r £ r JO! ^AH^J g^Til^Ai Oij§3EA|X^|olj o iDlAii fi ,^^S5|^^Ei ^j^O| oj7 r £|^ ) q| 0| Ej S = (8)^r ^#3 
^(9) Aj-0|Oii 7|^( 10) i =DHJ2 r gfy^ *j 2 7^|7 r ^^|^C r . CCfEj-A-j, qH §#(30 ) uf (o| o» ^ ^ X f 7 r ^ ^ 2 ^| ^ DCj-E r 

^t^ei sa^isw «isa A i&*|o«^-c- ^2:^(20)01 xHH7ieF(i ojoii ^*ia^ ^^&|ch xi^i kh-^oii, ^i^- a^^i(20)oi 

?UnHA|Ei 04 ^ r 0i c||0|Eia=(8)2F ^#^^(9) A r 0f£>| gAj^oi Ai | 7(7 ^ 7^^711 S C r . LCfa^, £oj0|| U r E r uH U r £> r 

01, ^^H^HX|^Ei ^|0||°} SS^(20)# ^AH^Oi ^^^l^(150)# Sio^ S^cHI-^ Aj^( 8) g) A ^ 0 ,o| fj^^j^l Al|7(7 r 

H±*m &?\ ttH^ojl ^^oh # ys - 01 ^jch zie-m, ^7 1 oh as^(20)^l ^^1-^ et 3000Ao|7| ceHS-cHI , *||ib||»at 
(23a)# ttH uH1>^(1 23a) oil e^r7 r ^ o^j ^IcK o[Ei^ ^7\t} ^1,^(233)1- 7|7i|^o| «v^o^ 

uHS^tUi, uB»s+(23a)ol| o|uHl, b ^^o| ^ o| S?J(disclination)o| ^7|^ ^jo| 0 | sj^K 

512^(20)^ 7i|0|^^ol°|(i2)^ SiOxL-r SiNx£ r ^7)1-^ Oj^^xi °icK ccfa r Ai ) ^7\~} S2^(20)^ r n 

0|H1^^(12)^ CH|gAjEH b |7|. #^B r 7iL- r b|^8 r 7| tEH-^Oil, «|°|M^X|^Ei# H| S>[ ^ ^^o| HS^|(20)# 0i| § # OH 0i| 7l| 
0|Hloj5|(l2)£ CHIgS^ SOI ^Aj-^f £^oi| ^^0| AJ 7 |7lf ^CK 
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u 



^S-B- £>K7|*h ^-ej-^l-Oi 0|^O)2] Hs D 4t ffl3&Ato|#S^a(BenzoCycloButene)SS ii?fi£h *j 

^ SS7«gfA| flight ^^sL alcK 

&S£| ^ijs., C,1|0|E-ia[]Aj^ o ui ^ A |7i ^Pjoh 0H0|E-ibf]Aioj 2^1 CH| °|oh Qi|Sg.X|.o| oio t§ ^±o^[ 

^ cc c ^ ^^^r t «|9^^BHX|^E-|# 7l|0|EbHAj S|0|| g£©ho_g_^ 7H^#0| q] =- °tAh£j ^2^|^-ai ojlgnA|^| 

m ^iSofr 3Joick 

tdfj^ij 7i|0| E U |]Aj ^ ^l|0[EitiH^^K ol- 7||0|Eu||,Aj ?|0|| ^l^-^^^I^E-j^, Ah 7 |£h 7i|0|E^[jAjj2|. g sy 

bfj^^j C1|0|E^^K ^7| oj- ^M7|5 S*!|0i| I^Aj £££| BCB^ 0|^Oi£l M^SJ-^K oj- ?]0j| D|| 0| E-j *1 ^ 

b^ajlf ^A|oi| IJ^OI Ah 7 |Sh C-ilOlE-jbflAjj-^ o^sh^- S-i-S^K ^#2^*r M5 D 4 ^0|| Xj| 1 

«H^^K ^|27|^Oj| gAH^I x^#JlK Ah 7 |£h XH|27|$ *j^|0|| ^^[A-i ^AH^J ^EiiJE^HK Ah 7 | SJ- g H -| f] Ei g ?|0|| Sig 
*fl2«H»aW, Aj-7|o|- AH|17|^ *U27|£h Ah0|0jj ^AHij OH^H^o^ ^a^^. 

Ht^H^I^Ei-^ ^7 1 oh 7l|0|^bHAj o|o{| ^A^sjCH ^, ^7| o[ ^^?HX|^Ei-^ 7\\ 0\ E d|] Aj ^ Ah 7 |£h 7l|0|HbHAj ^| 

0]j §AHi| 7||0| M^gS^, A 1-7 1 oh >]|0|JE^^^ ^ CH| ^AHi) Hj-c^j-jz^ Aj- 7 | o| ^£*IIS ^CHI ^^3^ S! =B|| £J 

aS^^|0i| A^joj- D|| 01 E-| tf[J A-| IZ^ oy^Hj- ^#2^^ d| 0| Aj 0\\ 7|o]3^ X^h^IZ|- ^A\o\\ Ah 7 |^ Dl| 0| E-{ b[J Aj 

^MS, ^J0| a[|^ ^# g»-x|ohcK g#dHAjjz|. d|| 0 |e^^^ A|-o|oif ^Jl m*4 S ^(storage capacitor)^ ^^^K 



7i|o|^aHAj( 10 i) ^oJ| ^ahsjcH 9icK 7|n|- ^|o]|-^ A^ JHx|-3(-^ *| o| e ujj aj ( 10 1 )^ CHI o J E-] bH Aj (■) 02)o| bH^s]^ Sia. 
o\\M±r t} m±^}o\ £A|sjcH Si^l ^*H|^I ^1SSA|^x|o1|a-1-^ n7Hs| 7i|o|H«H Aj (101 )^ m ?H^I EH| o| e-| (1 02)olj o|§H 
nxm7HS| S^^ 7 ^ ^£|Oi S^u|)o||^ ^7|*h cH|0|E-|tiH ^(102)^ §^ d|0|EiS = (i08)2h ^#2^(109)O| 

i|0i ?Jod^, ^-§-3^(109)^ ^#byAj( 10 3)cH| 27|^o^ Q^£icK 7i|o|HbHAj(i01) ^|o]|^ ^£^1^(115), ^^^^ 

(106) ^ EH|0|Ei2=(l08)^^ 0|^CiS ^EEHxl^tp^ ^Ajs|oj S^cK 0|EOi, 7i|0|EbUAi( l0l ) 0 | E 5H X| ^ B] S| 

£^oi| t-|-EhtH ^o|, ¥ ^°|°| 7|-^ ^ ^#2^(109)^1 ^^^o| ti|o|E-|eH Aj( 10 2)^h £tH 

3io|c|.. 

£ 3(a) ^ £ 3(b)^ ^ £ 2^1 B-B ,A J ^ C-C'Aj e^^^Ai, ^ ^-^oj ^^3^1 HOi^cK £^o1| u^ej-uH 

S0|, ^|17|e(110) ^)0||^ 7||O|Eb||AJ{l0l)O| ^AHs|0i SIHDi, ^1 ^0i| 7||0|H^^^(112)0| A^SLjOH oi^. ^ ^2.\ 7\\ 
0|Hb«Ai(l0l)^ ^|^H^HX|^E-|0| 7i|0|HAj^ §3^ ^jO^ ^JSjE^^^oll °|o|j AH^iJ A l ; Mo, la ^ Altj"^ 

S° ^ 3000 A ^| (H|g3^ ^Aj-^ j 7j|o|H^^^(112)^ SiNx^ SiOx ^7|^# CVD 

(Chemical Vapor Deposition) £M£o|| °|tH ^#^0^ ^ah^ c( . 

7j|0|^SoiD|( 112 ) ^|o||^ uj-H*|| #(115)0| ^AjsqcH ?iCK y>£^|#(115)^ xHy#(channel layer) ^^.A-j, u|^3i ^JP_|^ 
(a-Si)# CVD^^S^. ^j#o^ oll^orOi S^sicK ^^o||^ ^e|-lHx| ^x\a} i ^^l^-(115) ¥|o||^ n 

+ a-SiH^ OI^CHS odise|{^o| ^ah£]cH 2icK odi^bh 7]|o|HS^^(112) ?|cH|-^ tf|o|E^ii Aj( 10 2), 4:^2^ 
(106), HEl|oia^(i07), C||0|E1S^(108)0| ^^^|CH Ak 7 | oh d| 0 | e-| b| Ai( 10 2), ^^3^(106), ^b^2^(107), c||0| 

EiS^(108)e ^B-ig^rSo|| °\ f>\\ Al, Cr, Ti, Al^^^r S^ ^ 1000A °| o||s!^Oi ^ah^cK 

a|°|E£Hx|^E-j, r:H|o|E-jbHAj( 1 02), ci|o| e^ = (108) Si 7l|o| E^(aa|(H2) ^|oi|-^ ^s^(120)o| S5t£JfH ?ich 
(120)^ ^^A^o|#^.^Hi(BenzoCycloButene)^r S^ ^7|^-# ^5! (spin coating) ^>^H^. ^}^^7| nH^oi^ 
(120)^1 S^0| @^ro^| sjcK 
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HI 01 XI 4/ 8 



HJL 9+020) *\°\\^r ^-^3^(109)^ 3SuH4d(103)0| g^SLjol £>cj. £ 2 SJ S. 3(b)o|| L^y d>s>r go|, g#2^(109)£| 
iJ^-^-E- c!|o|t-j«H£l(102)*r StHlS^ai ?i l-K ll^M, ^7|oh ^-§-3^(109)01 d|o| M H (i^(l02)t>l| s| bH fe^sfe *i71i 
m ^EKshieldingJlfH^i, oqgsx^ d|o| E|b||*! (102)33.^ SHB*fe S*|ol| £E fc ^ ^ »x|Sc:K 5E&h #7| °l- 
^#2^(109)01 ci|o|Eib[|/d(i02) ^sj^ ^t[oM tcH^cHI, £ 2 oil i-fEM a^r ^>o| ^&S(128)# *|0|BhH 

£1(101 )# cchawoi- a-gs^ #o| 7fes^| £|oj ails^oi TjeHsHS^ #a|chi j^ui^o) ch^ 

S£af(120)2|- ^#2^(109) ^|oi|-^ Sa|o|n| = (polyimide) PVCN(polyvinylcinnamate)^| i^o|uf #a|^^<M- 
(polysiloxane)^ll ^£}#ah o|^o)^j *l|ib||gfcst(i23a)o| 5ESS|ol gicK §a|o|a|« bH?t^o^ 

~ oHst^Oil «H ^njotf ^ o|-7| ^|oH 7|71|3Ho| ^ oj ^ a^£_H-K *± U0| BCB1 £3:^(120)^^ a)- 

#*Rr S-^cHl-b oHS^cH) Eh*t-7 r SHB*W 8P| ctH^oll, e-|«j^*jo^ «H £> fc ^t> fc E- 9^^^ °l"H£ fc £^o| 

x| s>7| tcH^oii sL\<£0\\ 2^0! ^7|^ #o| 

>4#M# ttH b}joto|oi| ?HX|^ *H*j7|7^ Alj7|^ «H 3 # t Si^l S 

^#uHAj (10 3)^ D1|o|Ei3^(108)^- £. 2oi| u^tH b>£>r ^o| Ss^(120)# A|-o|o]| ^Jl ^^sjoj § IT (storage 
capacitor) # 

£^oi|^ £A|^x| S>^x|°h ^#aHAi(3)# S£sj-(120) flo]| g^sfe Z*9\o\\ ^|17|^(110) 9-\o\\ 7l|0|Mu|l £1 (101 §a| 
oil S^fe 2! 5. 7|-^^cK 0|ttH t ^-§-2^(109)^ M2&t(120)o|| ^ahsj 3|N|( contact hole)# S§h||*!(103)o|| g 

^|27|£K1 11)^1-^ ^|0tH«HAj, ^|0|E-|bHAi i ^#bf|Ai ^o|s^ X |^ E -| exj^. ^[0| A|j^^# ^A|3|-7| ^ X^S(128) 

0| ^^sjcH ?l£o^, zi^joii SB|1|EHS(129)0| S^s|o| xhSS(i28)S ^ M g ^cH| a|§H Cr^l^tom 

CrOx^l^^- o][ is[0i ^ah^ D [. aa|iE|f(1 29)o||-^ R. G. B^Oj S|-^d^c|- bh^^A^sjcH ^b^e^(129) ^loj|^ # 

^|o|d|^l|. gy§^ ^-H^ oj^cH^I ^|2b|llt°|(i23b)o| ^ £l°Jo|4 %£.\ 3la\o\\ °m ti\\%^^o\ IS^jcK SE^, 

fl|17|S(H0)2l- ^|27|^(11D ^rO|0l|^ £|^A^a||Ai o|| S o| ^^jSjOj ^§^(130)0) S^^^K 



^ ^°|o| g^THl^Aj Qi}SSA|^x|OllAi-^ S^^jH^ ^7|#o| BCB# A^§p| COj ^0|| ^|17|^^ Xi|27l5 A^O|°l 7 J # 
^oMI ^ Si7i| ^IDK £E£h ^#3^0| A^ 7 |^ S ^d| ojoil ^^SjCH 3 ^^^0| Di|0|E-|dHAiJi|. ^^^^7! ttH SrCHl , 

^7| o[ CHlOlEibfiAj go^i gAjg- US 7 1- ^7l| SLjOj ^|^^g0| Tj^J-Tll ^ O^l^^ ^!^H|§0| ^ ^ S ^ 

ck ci^ol, ^°|^£Hx|> 1 Ei7h TiiolHHHAi ^oii ^^£j7| ttH gol| ^H^Moi qi^ D^Sq-. 
MliyWt % *Hj27l#n|-; 

^7|oV Xi|i7|ff- fl0|| t=!£5L|Oj ^4r^^^S^I°r-^ ^^r^l ^|0[Hb[|Aj o, ci| 0| E-| bfj Ajl^; 

7\\0\ Mb||4d2f C-i|o|E-ibHAjo, jn*r^0]| ^Ajs) ^=-oj ^^^bH x| ^E-|S|-; 
^7 1 a- ^^^LHdl XH|13^H|-; 
^7|£j- x||17|^o1| ^i-^l ^7|^-i ol^aj^l S^^j^l-; 

^7)^ °|0l| XihS^Bl- g^oMI aHUSLM ^^-^0) ^7|S(- c|| 0 | ej U || Aj ^ o Bi Bj£| - Xi|2Aj^BK 

^7 1 oh ZH|1 ^j-EhJZh ^1271^ A|-OlOl| ^AHHj oh^^o^ ^AHij g^Tll^ ^S^.A|^x|. 

^^2 

x\\ino\\ ?io]M, ^7|oh xHHS^oi ^OIE^^OIJI 7H|23^o| ^#^^°J ^# f?l£^ SS^I^ ^SSa|^x|. 
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KIPRIS(gH^ojgS) ffllOl XI 5/8 



*i|3tW| ?lO]A-\ j #7\$V ^H£HA|^Ep(-, 

&7\& 7l|0|HbHAj o j0( | ^|0|M^ojg|jz|.; 
ai-7|o|- ?1|0| =bf|Al o |a] | gAjsj £_^*I!^K 

*l|1»oi| ?lOiM, SS^|0| t£l z^0|#^£ji (BenzoCycloButene)^.^ 0| ^Oj *! ^# f§2^ 3^ £|*]?J|^ai oh^ 

A^7|o^|17|#°| ^040^011 g^S]CH ^#S^0| gmbljAj:^; 

*i|6tM| SiOjA^ A^ 7 |^ ^#bHAj 0 j X-1|17|^ $\0\\ 7i|0|^bHAjjz(- ^A|oj| ^^^^ ^Kr §S7i|^ GUSLIS' 

*H8»0|| °iCHAi, A^|^ h g#a||Ajj2|. tj] 0 |EiS^O| ^3Hg^# §AH^ ^# ^ S3*|gh*l °»3SA|*V*|. 

*Hl»ol| aojAi, 

Aj-7|oh XH|17|#01| H^*J ^1U(loi:D|J7|. ; 

^7|^ Xi|27|^ ^ SH-I^Bi^ ^|CH[ Xf|2H||SS+# ^7^ ^9^^. ^K=r S 3 *l ^ ^SaIS^I. 

t^tM2 

*]|10§-o|| °icHAi, Ak 7 |o| xihdHot^- cc- ^120^^01 seJ-g-S 1-§J^ oi^oi^i ^# f3£^ o|~^ §3 24§SA|S 
*l. 

*il12?*oll ?i cH A-i t a|7[3|- ^uh^AH ^*j 0 | PVCN(polyvinylcinnamate)7i| Wr^olnl ss.|^J ^^l-(p 0 lysiloxane)7fl s-SS ol^oj 
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